The first account of the lichen genus Pertusaria (Pertusariaceae) on the island of Rarotonga (Cook Islands) is given. A total of 8 taxa are recorded, of which 5 are new to science viz: Pertusaria atroguttata, P. homilocarpa, P. megacarpa, P. rarotongensis and P. rarotongensis var. stictica. A key to the species is provided.
Introduction
The Cook Islands are located between Tonga and the islands of French Polynesia in the South Pacific Ocean and consist of a group of 15 islands formed into a widely scattered northern group and a more compact southern group with a total land area of 237 square kilometres. The island of Rarotonga is in the southern group, at 21°12'-21°15'S, 159°44'-159°50'W, and with an area of 67.4 square kilometres is the largest of the islands. An introduction to the geology, landforms, vegetation and lichenological history of the island has been provided by McCarthy (2000) . The climate is warm, humid tropical with an average humidity of 80-85%, an average annual rainfall of 2200 mm and with a winter temperature range of 20-26°C, rising to 24-30°C in the summer months. This paper forms the fourth recent contribution on the lichens of Rarotonga following accounts of the pyrenocarpous lichens (McCarthy 2000) , the Parmeliaceae (Louwhoff and Elix 2000) and Ramalina (Blanchon and de Lange 2011) . The lichen genus Pertusaria has not previously been reported from the Cook Islands (Elix and McCarthy 1998) .
Materials and methods
Specimens were collected on the island of Rarotonga in June 1998 and later examined using Olympus VMT and Olympus BHA microscopes. The chemistry of the species was studied by thin layer chromatography (Elix 2014) and comparison with authentic samples. Photographs of the specimens were taken with a Cannon EOS camera fitted with a Cannon MP 65mm f 2.8, 1-5x lens, at a magnification of x4.
New species
Pertusaria atroguttata A.W. Archer & Elix, sp. nov Thallus off-white, epiphloedal, surface tuberculate, slightly cracked, subnitid, soredia and isidia absent; apothecia verruciform, conspicuous, concolorous with the thallus, hemispherical, sunken above, constricted at the base, 0.8-1.5 mm diam. ostioles black, conspicuous, 0.2-0.25 mm diam., 2-4 per verruca; ascospores 3 per ascus, ellipsoid, inner spore wall smooth, 90-120 µm long, 32-40 µm wide.
Chemistry: 2'-O-methylperlatolic acid (major), 2'-O-methylstenosporic acid (minor), planaic acid (minor), methyl 2'-O-methylperlatolate (minor) and methyl planaiate (minor).
Etymology: from the Latin atro, black and guttatus, spotted from gutta, a drop, or spot, a reference to the conspicuous black ostioles.
Substrate and ecology:
It grows on the bark of Hibiscus in strand vegetation.
Discussion: Pertusaria atroguttata is characterised by the conspicuous black ostioles on white apothecia and the presence of 2'-O-methylperlatolic acid as a major lichen compound. This compound distinguishes the new species from the somewhat similar P. alboatra Zahlbr. (Zahlbruckner 1941) At present this new species is only known from the type specimen. Thallus pale greenish white, epiphloedal, surface smooth to subtuberculate, subnitid, slightly cracked, soredia and isidia absent; apothecia verruciform, concolourous with the thallus, numerous, crowded, sometimes confluent, flattened hemispherical, constricted at the base, 0.7-0.9 mm diam., confluent verrucae to 1.2 mm diam.; ostioles black, punctiform, 1-4 per verruca; ascsospores 2 per ascus, fusiform-ellipsoid, inner spore wall smooth, 90-110 µm long, 28-32 µm wide.
Chemistry: 2,5-dichlorolichexanthone (minor), 2,4-dichlorolichexanthone (trace), 2,4,5-trichlorolichexanthone (minor), stictic acid (major), constictic acid (minor) and cryptostictic acid (trace).
Etymology: From the Greek, homilos, a crowd or throng, and carpus, fruit, a reference to the crowded apothecia.
Discussion: Pertusaria homilocarpa is characterised by asci with two ascospores and the presence of 2,5-dichlorolichexanthone, 2,4-dichlorolichexanthone, 2,4,5-trichloro-lichexanthone and stictic acid. This combination of characters is also present in P. pertusella Müll. Arg. (Müller 1884; Archer 1997) and P. nigrescens Srivastava & Awasthi (Awasthi & Srivastava 1993) , but in these two species the apothecial verrucae are not constricted at the base as is P. homilocarpa. The ostioles in P. homilocarpa are black and punctiform in contrast to the ostioles present in P. pertusella which are pale to dark brown and these two species are further differentiated by the size of the ascospores, 90-110 µm long in P. homilocarpa and 100-140(-160) µm long in P. pertusella.
At present this new species is only known from the type specimen. Thallus pale olive green,surface subtuberculate, subnitid, rarely cracked, margin entire and not zoned; soralia and isidia absent. Apothecia verruciform, conspicuous, scattered or sometimes confluent, flattened hemispherical, concolourous with the thallus, 1-1.8 mm diam. Ostioles conspicuous, pale, translucent, one per verruca, sunken, 0.2-0.3 mm diam. Ascospores 8 per ascus, 2-seriate, initially ellipsoid, becoming fusiformellipsoid, inner spore wall rough, 120-150 µm long, 34-42 µm wide.
Chemistry: no lichen substances detected.
Etymology: from the Greek mega, large and carpus, fruit, a reference to the large apothecia.
Substrate and ecology:
Comments:
The new species is characterised by the large apothecia, the eight rough-walled ascospores per ascus and the absence of lichen compounds. This latter feature distinguishes the new species from P. parnassia Vain., described from Guadoloupe (Vainio 1899), as this contains lichexanthone and stictic acid and has eight ascospores with rough inner walls. In addition the ostioles in P. parnassia are black and punctiform, quite distinct from the large translucent ostioles present in P. megacarpa.
Pertusaria species with eight rough-walled ascospores are rare and only two other such species are known viz: P. anomalospora A.W.Archer, Elix & Streimann (Archer et. al. 1995) , described from Papua New Guinea and which contains isomeric dichlorolichexanthones and has ascospores 105-135 µm long, and P. lambinonii A.W. Thallus pale olive green, epiphloedal, margin entire and not zoned; surface subtuberculate, slightly cracked, subnitid, soredia and isidia absent; apothecia verruciform, concolourous with the thallus, hemispherical 0.4-0.5 mm diam., the majority becoming confluent to form irregular, flattened apothecia, approximately 2-3.5 mm long and 1-2 mm wide; ostioles black, punctiform, 1 per verruca but up to 18 in confluent verrucae. Ascospores 3(or 4) per ascus, ellipsoid, the inner spore wall slightly roughened, 74-100 µm long and 34-40 µm wide.
Chemistry: 4,5-dichlorolichexanthone (minor), 2'-O-methylconfluentic acid (major) and confluentic acid (trace).
Etymology: from Rarotonga and ensis, place of origin.
Substrate and ecology:
Comments: Pertusaria rarotongensis is characterised by the multi-ostiolate, flattened apothecia and the presence of 2-O-methylconfluentic acid and is similar to P. bogia A.W.Archer & Elix described from Papua New Guinea (Archer & Elix 1998) . However, the new species is differentiated from P. bogia by the absence of stictic acid (present in P. bogia) and the rough walled ascospores (smooth walled in P. bogia). Thallus pale olive green, epiphloedal, margin entire and not zoned; surface smooth, slightly cracked, subnitid, soredia and isidia absent; apothecia verruciform, concolourous with the thallus, hemispherical, constricted at the base, often confluent; individual apothecia 0.6-1.0 mm diam. but confluent apothecia flattened, 2.5-4 mm long and 1-2 mm wide; ostioles black, punctiform surrounded by a pale grey, translucent zone, 1 or 2 in individual verruca but 7-18 in confluent verrucae. Ascospores narrow ellipsoid, inner spore wall rough, 3(or 4) per ascus, 105-130 mm long, 30-43 mm wide.
Chemistry: 4,5-dichlorolichexanthone (minor), stictic acid (major), constictic acid (minor), cryptostictic acid (trace) and 2'-O-methylconfluentic acid (major)
Etymology: Like P. rarotongensis but containing additional stictic acid.
Substrate and ecology: on the bark of a fallen tree in relatively open tropical forest.
Comments:
The new variety resembles P. rarotongensis but contains additional stictic acid. At present this new species is only known from the type specimen. 
